Genetic selection in Escherichia coli for active human immunodeficiency virus reverse transcriptase mutants.
Most catalytically active human immunodeficiency virus (HIV) reverse transcriptase (RT) mutants characterized to date have been isolated from the virus after treatment with HIV RT inhibitors such as nucleoside analogs. However, detailed understanding of structure-function relationships, and of the roles of the several catalytic activities of HIV RT in viral replication, requires characterization of a greater diversity of mutant enzymes than has been obtained from viral variants. Coupling of a bacterial genetic selection system for functional HIV RT with random mutagenesis has yielded a large number of active mutant enzymes, most of which have not been found in viral variants. The genetic selection system, combined with biochemical characterization of active mutant proteins, affords three major benefits. First, we can increase our understanding of the roles of individual amino acids in catalysis. Second, the mutational spectrum observed among active HIV RT variants can identify amino acids that are intolerant, or relatively intolerant, of substitution. Third, this system provides us with HIV RT variants with altered biochemical properties, such as replicational fidelity and processivity. Characterization of HIV harboring these mutant RTs with defined structural and functional alterations will contribute to elucidation of the roles of each catalytic activity of HIV RT in viral replication.